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(57)Abstract* 

PROBLEM TO BE SOLVED: To provide a SOI 
semiconductor device, including a conductive stud for 
connecting a bulk active device and a SOI(silicon-on- 
insulator) device with each other. 
SOLUTION: Substrates 20, 23 are isolated by an 
embedded insulating layer 22, and there are injected 
substances for source and drain of the opposite 
polarities on layer regions 24, 25. An electrical 
connection 26 is partly isolated by an insulator 27 and 
an upper insulator 28. A region 21 is made of an injected 
substance of the same polarity or of opposite polarity to 
that of the bulk substrate 20. In the case where the 
dopants of the regions 23, 21, 20 have the same polarity, 
a SOI MOSFET body is a bulk contact or a thermal joint, 
and functions as a SOI MOSFET body contact In the 
case where the dopants of the regions 23, 21 have the 
same polarity while the dopant of the region 20 has the 
opposite polarity, the SOI MOSFET body and the region 
21 form a diode for the bulk substrate, which can be 

used for the polarity of the dopant used, for an example, in circuit application, voltage clamp, 
ESD(electrostatic discharge) protection, and other circuit functions. 
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(57) mm] («eje*) 

H$JH] 'Vi'*|gSi7^'H'*i: SO I f/W^©Bf 
£K^-f?>#«tt** v KSr^tf S O I JNMfr^W 

[jjwhmm SS2 0, 23 \-m.t>^hh-wsm 22K 

W2 7 v ±SU«6^2 8fcJ:oT»#Wlc;$HK£ti 

•So $m$2 i«/vw>?a«2 o tmc&itf±&<Dm&<o 

&A®i:-tZ>o 6WE2 3, 2 1, 2 0C0K-^Vh«ffi 
tt^PlC^. SOI MOSFET*fl:fiWi^ 
*fcttfSft^-C-fo!?, SOI MOSFET#f-fi^ 
tLTK. 1*2 3, 2 1©K-^yhoH4i!)^D 
^«2 0*Si^, SOI MOSFET#*i« 

$ 2 1 ii^/u^ a«fc»i-s a— k&jbjs u . 0& 
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[WfFlS*©«5BI] 

[If**i] '^irWto?'^ ^fcitfso i rVW* 
b , WR^^tf USSh^'U * 1 1MB S O I 7^<-f * £ Sr 

[if**2] HUiaa?***** KdS, 9"s9*?-** ■ 
*»fe»R*ftfci«**tt»*#tt-C*>5, If**ltefE 

«© s o i ^mwf-'<-( 

tif**3] nmom-Wc^v ^v-cfea, if**i 

KfBtt© S O I «*f^M 

<o±&¥m#mmw&<o±m\cmv?>, if** i tee* 

©SO I 

6 , f*** i teiEft© s o i ^»f^>f 

** i s o i ¥m#? t su * 0 

[If** 7] y K^Wia^^^^'T^ 

jvc^s, if** l.teis*© s o i *m#?'U 

[If**8] le*^'^*****©^^-^^ = 

zm&'s y t . mmm)t>&*-mti<' y =» 

Etm-Tzmmtx* y vt. m&9? vtmuM 

bZmUZ, M#« 1 fcE*© S O I 

[If** 9 1 iifJiB* 9 y K%IWB±»5/ y = yfroll 
*»fe*»«Jfc»Ki-5»»fr**fefc-&tf, If**8f£ 
IE*© S O I iNHfc^W 

[IS**1 0] HWE^^y K#IWE±I|JS/!J 
ffiteMt>*5 , If** 8 tela*© S O I 

[lf**i i] v/D^yifit wisv/y =t^s«<o± 
y ^ >>te^^g t . iKre«»ii*-r.iMk'> y => >-^^tf* 

3/ Kir, tiftE^^y K^mtB±gc->y 3 VJI 
ifc«B^«ite«J(lWtel6li-t-5l6«(*:i:S:*tf, If** 

i \cmmv> s o i i&Ntfsu * 0 

[IS**1 2] mU*9 v KSrWE±»vy 3VJIO± 

iBj»»b*««)fc^(irr5i6»#«:*t>^tf, »**i 

1 l£fB*© S O I ^ttx^-f 



2 

[If** 1 3 ] m&*9 y KtfMJB±»3'!> 3>-^cd± 
ffitej£t>*5. If** 1 1 KfB«© S O I 

iif**i 4] mmmm&zoffcGi-Z'yv ^^mm 
^-&<k »> y ^ ^t&ftttfl ro±teBee $ ixfctgtt^w 
io -> y 3 >>&tiLft<omwmmzftE.mm-r z>wn&* 9 y 

fctt#Wfc*«ttteJ6*+*il6*{W: £^tr> If** l 

icts*© s o i *<> 
iif**i 5] mmx9y \f»nm±^9 =v«©± 

SBlCjaEWS, If** 1 4 {£S2tt<D S O I sMW*5*y<W 
[If** 1 6 ] MfB^ ^ y K3»KHELh»'> !i3V|rt<0 

U6»7*'<-r*««&t>ttH8iRi-a, if**i4teia« 

©SOI ^ 0 

20 [If**i7] so iJMW*9 , ^-r^if ©^/w^llib^ 
'U * t S O I ^ t ©Ffl©*«6<]ffi£SIK5rSSft 

a) SO I^/P^»«rttefgltiT f >'^^Sr^(t?>^7 i s' 

b) Mia SO I /</u^S«©±fc±»iNMtaaE*t»Sr 

•z-T-y-fh* 

d) «RE±«5i|6#fl:a«±H:»«flcJitK»tS^f 1 s'^ 

30 t , 

e ) ±gP^«#a«^±©tg»j7=VM ^ i: MI2 SOI 

i) mmv\/^ft\z-&m94 7(nmmn&n%tem& 

[if**i 8] mmmmmmf§.fts.&wi#ms. 9^ 
y 3^a»e>4sw*^3Wi$ix<&» i»**i 7tcfEtt© 

40 ^jfe 0 

[is**i 9] ffimmnfrm&-mt~>v ^^-?ihz>, 

IS** 1 7 tefB*©*jfe„ 

[»**2 0] **»SSSRSr±»iNIW«i6>b**< 

Sbfc^tf, 11**1 7teiE«©#2fc„ 
[if**2l] ±«S2NW*Ji*»fe«**iSSBttS:/>/jr< 

/^T^b i^f^c twratenisi-s, »** 

2 0 te|B#©*ft„ 
so [|f**2 2] If**2 0tefa«g©*ffitCj:oT#6.tt 
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3 

5 S O I ^mfcf'H * 0 
5 S O I 
[000 1] 

*r*tf SO I ¥**5*/<-r J; «9 i¥*ffltc 

fit, #3§WfitSO I#titro^S#cD±:fcJ:un r l£fc5x 

/<-f*i«fc«*»*«M-5 *3§^fit 

O I«3ft^©5-fV||« (BEOL) Sfel3icM1-So 
[0 0 0 2] 

[$*<£>&»] W-V!JaV±T©MOSFETffl 

* n#w cMosfy Tattle*; «t r>*?Bac7) g mmtfHD 
ueit*wttee>*^. rw^a^Pttna^irc, maim 

ffiv, tt^OWMttftf eNft-c, P = CV2f-C$> 

«)ffi«!9J §l »*©te«E CMOS ^<n®mx*& 
h7^^ 0>tt«li»£-£* iMOSFET tf);£#3b 

mv&WZJzZKgiVZo &ffi#?-r*/i&2 0. 2 5 

/zmJtcji^bO. 15 Mm, 0. l(im~-kX5— /Uiii 

jm/h-rs^ottT, jb7-?**4mi (sce) row, 

«lOT|S$§;!>5$ l c$S5 C MO S Sfff 1 o T FpIJH i o T < 

$ » fc/js , fffflMUQmii * mam*!**-*-*-*-* 

[0003] •>!)3y-ty-i'yv'ai/-^ (so 
^ • =>CMOsroFp^s*5J:iy!^ro#<^#pmt? 

£5 C SO I ±CMO Sli^/P^ CMO SSf Ctt^T 

t6t^5«S/h«gWSr*^-t-5-C*>5 5. SOIlCM 
osfit, ter^#*^, <&*i&«tt. [SS**V *— H* 
it, &0fcRMtT I -V#tt ( KW >miSS I t LX 1 
o giol WUTGa t etE6 OraVHl) , fe^7 

S>1% SOI feflc i 9 , ff*0ftiS&fffr;MIK:4£iE 

(ELO) , {B^Httattr**^ (LSPE) , &J:tf 



4 

£TLW-mk'>» 3^l:J:6S4»l (FIPOS) # 
^£*x5„ SO I-^j/ M7 — ^ fit, aA&iitf-J:5#St 
(SIMOX) fiffit, ^^>g5«*S«tU ! i3'^3/^ 
(S I BOND) &m<D*Mfc7v±x*m^Xftfcf 
5>zktfx$Z> 0 rttibroBEflffit, &ffiftj 

ft«1*ttSr«J5!cT#S*»fe-ca>S. *3tc9 7 -< -^-yfit 

Bi^Msv^ftiK (sti) -em^^tbSo S^M-> 

f-^SSfit, ¥S*WFp^)lit, LOCOSO^-X- t'- 

fete XV 0. 2 5 m m«T^©«/ha«Sr BfiBfc-r S. 
[0 0 0 4] SOiaflffctt#<©WJH!»*>5. *Stt»£ 

[0 0 0 5] »liSO I ttflfidfc^Tfit, T^n^roji 
SSpnpn, ^rotero^/U^S^fit/iVV ^/U 

i> • =lsm<om'1&WiY?*Mrfrt'Z>Z.kifiX-% So 
[0 0 0 6] 5 -oco^S(4#m^««^ (E S 

d) t?$>5. so i rofBIBiro — ofit, ^yypay-y 

pnpn> ^©fl&ro/Vl^SSi^-fit&lv, • 

ESDroffl*$Sr*^-rStJlfit, ESD«^«it*Jj;tJ5 
iHlKfit, ffiv^«t(ti:SMS**Sr«Ffc/j:«-iitf*e>r, 4 

SOI ESD^yF^O^IIJ, l) 

fmmzMi'?>£i\>W'( ^v^, 2) 3) 

sywtttfcs. ifiiiMBH' vif-^^^fit, soil 
rtT*^®fiSS:ia< L, SO If/^^rtltSRfcJ:*- 
40 ^aiSSrtfcb-To »JKSO iT^^fctSSfcffiSSrE 

SSr#)fci/\ SOiro-oro^,^«, ^^/w 

^ E s DVMtt*** E s Di*^i: P#»cB!8ifc ^ t 

««K*s»»-f5fc*, **Jca*$tt*!», soifii 
so *5-Ctt*K ii©fc«>KW-#H:jE*-K«ai*SCilSI 
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[000 7] f£*fttfffc*S^-C. E S D&^£iSj&-r3 

tatlTV^o K.7i*A-y (Verhaege) M ( TAnalys 
is of Snapback in SOI NMOSFETs and its use for an 
SOI ESD Protection CircuitJ , Proceedings of thelE 
EE SOI Conference, pp. 140-141, 1992) , 

( TDouble Snapback inSOI NMOSFETs and its Applica 
tion for SOI ESD Protection J , IEEE Electron Dev 
ice Lett., Vol.14, No. 7, July 1993, pp. 326-328) 
li, ESDlSIr^-f^irLtSOI MOSFETh 
7^^^Srffifflt5: tSr^LTVS. ^— (Lu) 

(*SWrF^4989057-^ TESD Protection for SOI Circ 
uitsj ) liESDftSWfcftSOIim^h^Vv' 
^^tCTtSr tt*U^5. 9i~/UKvV (Vo 
ldman) -flil ( TCMOS-on-SOI ESD Protection Network 
sj . EOS/ESD Proceedings, Sept. 1996) ft M0SFET& 

*V a— Kibrl^e- KT«rit-r 5 w t K i. <o , soi 

ESD T/^^«f#5rc4r*LtV^ 0 Ml 

OFp^lSli, SOM-^OESDIelW, ;<Asir 

4 *<D1±\,^\<^ftXLfrti:\<^ZbXfoZ> 0 M. ft^ 

(Chan) ■fill ( TComparison of ESD. Protection Capabil 
ity of SOI and Bulk CMOS Output BuffersJ , IRPS, 1 
994) 12 SO im&<Dffi±£tfESD<D¥ftX'ibZ>Zb 
£*LTI^5 0 #flTfc*#<^E S s> b!7 

- * t ft 9 , £ *s J: t*»«#**flr» 
ttAilS>ivfcl/\> ^2^Fp^JSI2, SilMTMOSFE 

3y-y-hiMS9AtiT^5, tfy ->y • <r* 

{0 0 0 8] £ftfe©£J6MS«fc*s^T8:, ^tt^W* 
SliHgtb^TSO I (UK(c^g§-r2>^u^*^-(0^5rfiI 
ffllt^S. #17^ (j*H#fFfg4889829-S§-) I1S«4" 

tc^* • h5^i?xfi&mmi,. «6iwtso i r 

14, • h7V^^»4, PI D¥ffirtT*|g»i®«e« 

-CfrSrc#*<*6. 

[000 9] f-^ (Sun) (*H#fF^5399507#) (4, 

U 3TSOI9*^>r^Sr|6IMi«)±fc**-fS, »£■ 
LT^S. Z<D=i>±-7 hfcjav^TW:, ES 
D MOSFET«3SttraC*3aW^y a^spsrt-ciB 

M«ifiBiBicRSL-c£tt$*is. rw^-tr^r-e 



6- 

5*5£B5«fc*fiJ;4*£i;a. «36$*ufc»«fcjfeH:SO 

[0 0 10] ±Ktd*J^-C, fg«j[eI8SWTOE SD«it 

ESDf^^tSOI MOS FET^O^^a— 
KltitSrffll^Sr i£, WMOSFETr^^© 

mmKx^xmmLx^^ 0 y*.^ — v^xw^-\c 

^tSOI VylsV** k*m^W&ti.Wms.*£ 

w e sDM&mt Lx=fcjmm&7F®b&m 

"b^JxTV/jCI/^ Cixl4, SOI MOSFETOTl- 
20 /</k^ MO S F E T S:iit 5 - i "TtEfe'* 4 ?> f 
So 5 (*Hi|$?r3!4907053-5§-) (4, "M^ 1 - hM 
OSFET^ffl^T, SOI MOSFETh7y^ 

*--5t4, Hgpy- hi:JS»^-h J&g&y- 
h rtfcE* 3 ft, Tlgpy- ha«SO I fflt©±fc 

SOI .MOSFETSrflS^-rS^i^prtg^- 

i£^igeL-CV>5. :t- 5 WtSZgMt- J: o T^i£ $ ft 
3 SgttKtttt r-©«3trt -CH:«-*Q. $ ftT i^ft 1 \ 
[0 0 1 1] *BSSBttS:!65.ai:-*-5«5ie*H:, MOS 
30 FETIIg&^-K jSflW-K **, y-^/Kl— 

[0012] soi «ig(4, h b&U?- V <n 

flfitSr-^tfrtas-Cti. S I BOND3BS*«fc:*5H 

T'#S„ s iMOXlfttt«g*K:*s^r» ffiticLfc^2y 

40 y— hCMOS-o n-SO I , hCMOS- 
on-SOI, Ki^lBiffiMOS FET (DTMOS) Id 
toXGmxfoZ> 0 W)WBIfiSMOSFETICt5^Tf4, 
MOS FET h7V^^^WKMlffi?rKlWi-^'fk^* 
5©(CMOSFET*Mffifflt5. 
[0013] SOI WFp^jg,^tt r*^g«4j t*&5„ Fp^ 

iiJD®«T-$>5 0 ^KMOST'tt! SiRtt TMOS 
FET**j Ofcfecog^wSifijcii UK, SOI 
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*rfi|-c*>5o 

[0014] h CMO S - o n - S O I iCfcl^ 

[0 0 1 51 WlWBIfiSMOSFETtCjS^TIi, ffifeiA 
h 4 1tttim'<*'* -y-hi^MOSFEm 

[ooi6] s<fr*m*, */£.f±>*A'** : f-*s.fctfso 
I*^jJ»&fc6 3&5ciai&-eH:. ^ftbeaSHTOotlS 

[0 0 17] s^tm*. *fc.tt'</l'** ; ?-*i < fctfSO 
IfSt^feftS^A^ESD-ts' h*7-^T*l±, rttfe 

[0 0 18] 

13IW;WIHfeUJ:3fc-*-*IHM #*91tt:, SOlg« 

[0 0 19l*», E SD^y. hy — P&ffeWl^T 
®&(DTtchZ. 3ft5cSOI«Jt«>««fcJ:0. SiJH 
0, SM*#ij«jESD^j/ M7-^©ra)Bfc#«!.-*-5 0 

|0 0 2 0l*Slll, ^/u^ • i/V \z.?4Hr— 

[0 0 2 1] ^IPJlte, E S y h !7 — ^ 9 E 

rt&itf so iIrtlcfo5 3^ffil«gso i*3S© 

•IS]Hfc*Mfrt-3. 
[0 0 2 2] #3PJ«U 3 &5c»#jBlffiMO S F E T 
SO I 0»ffi©*2SBK«3t«:«tt-r5. 
[0 0 2 3] #*?UH\ f 'U xm&tD— 9 

#38^(4, • *s y => yftof/^ * i s o i fltig 

fc**ii*ixfc9*^^©ni]©«««BttS:«tti-5 0 
[0024] &smtt./<n>ir flittx'-W ^iso 
I fcSr^tf SO I ^agft-r^-f*. frbtffc^ 

[0 0 2 5] Sfefc, *^BJ»4SO I ¥*f|C7'/VXrt 

'Vu* iBft^^w * t s o i * t oia]K«*ia5 

[0 0 2 6] 

[aSSSr^ft-r^fctow^g:] *SB[J|©#Sfctt, SOI 
SOI /<^S«©±fc6Bg£ftfc±&¥^#S«tm 



* t s o i ^i\<v asrt * t ©ra^sto h 

[0 0 2 7] *36W©t5-o©IB«tt:, ttft 

io [00 2 8] 

-rt£t>-h, \%\*<irf\ as p -efcjitf r^2^ 

-f^J lintfcS, r^i^^-^j frnX'hthtf r^2 

[0 0 2 9] *38MJ4aa#^»-cj«^«)^y 3 
^n, ^ bt>ic« k— ^ • # y ~> y 3 v^jriw^ y f- 

[0030] ia nip^fciip + v^y =>y ■ v^^i ^ 

ten ^^/U^JK9*IS:W5yn-fe^iSr^i- 0 n?^A^ 

2©&A«M|£5 0»4p+4fcl4n+ K-^Vh§!©if*) 

J;y«9tt (p+aAlbirn^at/uonilfcJtJrtSnS) p 
(Wf5 0, 9, 1) *»fc»**ix<5) «a^>f#-7 
so a^fg, 3fcf4E SD^y h!7-^> CMOSSfcll 
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B i CMOSHSgfflfCffl^-S-^-CtSc '>!)3yffl 

y 3>-fflCDpS K-^>HCtt*l>*^*^5. Ifif* 
1 3 • -> y ^ V • 1 ±KUfcj*$*bS. if 

2/S iH 4 /N 2 * fc (1N 2 0/S iH 4 /N2 If > TiK)800~ 1 0001CCD 
U&Xfr 5 «t 5 ft-®tfb> y 3 ^«)jk^W5SltBf+#K: «t 

[00 3 11 ci«}^IM3iiaae>]&44UUI^Rr£rj: 

#X£5„ 

[00 3 2] Rfc. •> y 3 -ytt Z<r>±&^frWm® 
4Sr^ffiW3©±tc^i-5rt^-e#5 0 fctx.ll 
->y 3>0 4&«B*fctt£K^*fc«fc0J*ft£*S 

MX h U (Silvesteri) *D<tt^^> (Tang) CO TRepr 
oducible Technique for Simultaneous Deposition of 
Poly-Epi on Oxide-Si liconj' , IBM Technical Disclos 
ure Bulletin, Volume 23, No. 2, July 1980, pp. 810- 
820 -ClBjp&JxTl^S <fc 0 t£SiCl li tH2<Dm.^ J at>^-^ 

= >m 4 l*< 0rSco*3tfcJfc CTnltfclipSlC K~ 
mrHSftS. K-tvyiJ^tyftAifclii 
W-iottT^t^So Hll(vlJin+ K-fV 
i7* l 0 Sr^-f. 

[0 0 3 3] £kf£, 5£, flWfcf^-f*, El ICO 

5. ^-h6te, fcirxtf, ^W**Bfd-#HiJ:9^!te 
Oioftl y>\ 7V^=evftir«n§!K— ^Vh 

P(i$*m-&-rz>m-itt£z>^yj-y-!f ■ -?*?b^xm 

< . iMbtfe 7 «taotv^y- h 6 «iJl*ncDi£fl5 
xmfe-f?>^btfx%Z> 0 tzbfut, leacoy y/77 

[0034] i/^htfiiit, mmLtzmzytv 

yyj ■■?*9*m^xmfrtt}\z.%iM&x&%is-&Z>z. 



70 

*U j^TErfiw*'- h^WJcW^wjify >y 3^gp# 

[00 3 5] &|C, J&flUB 5 S:^1-S. 
T-fr^y±fcfiRjt*fcttf+3Bf$*5ii:^-C*5. r 
fttt- g&ffc^ y = vx-«t< „ fcmtbis.tettgxmmi-z 

[0036] ±.u¥m&mm4±.<Dm® ; f'<<<x 
bso i i txDmW]? 1 ^ *<Dmz-&te y ^ 

io ^1 1 SrW^-ts, h i^v^itiSl^ncoy Wyy^{^ 
mxWfe-tZZ btfXZZ* Ji&tfjtcte, IMbtoJB5± 

rtiiT'^. 2k tc, 7* H/^ h*t)|4BNiK:J;»)« 

WLfcgP^Sr^^yX (Ephrath) c6^S^fF^4283249 

<Dm&<nj;fe<ov^-?ft,fr\z5L<o^y'f-yy-tz>z.bi£x 
20 X£5»#t£^tf»#^^£ffioX-&<(t->y ai/ 

imwa bowtmt^-mi&vo*®. otrift->u 

S»t5riit*§5„ 2kK, tfs^ (Pogge) co*n 
[0 0 3 7] 2kfc, KJStt-f *V • =-y1-yyttZ*&. 

30 ^ 0 

[0 0 3 8] ekic, Yv-iyf-wk^M^^-frnMn^ 

m%ms.mm.un 1 2 (B2#d x^*ut, a^ii 
v+mwrni. b ts fctt-tortscwx^'T ^ Parnate 

->y n^Sr-^tf- t^T-t-So H/yffi, 177X 

(Ephrath) ted*H#fF^4473598^-(CM^ $ tl Z> Klff 

3 & f co^g *mwtos$ ctt^ixy ayfwy^r 

[0 0 3 9] [H2tt, y-h»i|6tfclliOCMOS 

so mftttssattsr*-f 0 
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[0 0 4 0] E]3:fcottf4(4, #»W©WJ 

08***94 if-hCTfft CtcmWjT'U * Sr S O I y< 
7l?vy- (Bondur) ft!l«*B1#fF^4l04086-i-{iM^$ 

>a— =^ (Cronin) <t!l<D;*ll*l$FFgl5312777-i§-k: 
(4, *B2«i&«r>y 3^±gpg^f>^Rti-S^^— if* 

ttssstt«3t«f i-^-r 5 fc » ids i> s r t # -e £ 5„ 

[004 1] 121 3 \C7jk-f£. 0 KftMfc 1 4 %mVtz'&, 

[0 0 4 2] ±ifi<Di5(-, **:A'«fc9rt:flMtlrtfc 
#4;tx5fg2<£>$ii§E5 OSr^tf- i^X^So 'I** • 
*cM$bE(4^o 3o<td$B$<Z) K— h-<£>1it£fc: 

*9*S.fctf«*5 0;JS|SlDr% ««i*i!!-c«>s»fr. 
rttfi^^- KT-foSo «Jjc9*iJ:tX«JjEi^Blt 

5 0 £#5 0*i«fctftH*l fHgS9a*iS»-<?*><5 

[0 0 4 3] 1215(4, S«2 0rt<D|6tta«2 1 # K- 

igSr^i", S« 2 3 *J J; 2 0 tt&*>i&*|&ttfi 2 2 IC 
«toT^ti$^T^-5. iI)*2 4tiJ:y2 50±IC 

WyMOSFETi£AWS&5. tttll«2 6 

WW!***. 
[0 0 44] ®*£2 1(4, '«/l^g#2 0 £P)CSfcl4 

So r (ommnmmti 3 o©««© k-^ h <ommc 

■So ciro^, -ftteifcso I MOSFET 

tLTK, fM£2 3, *>J;0W2 ltfSHD 
•C, ffi*§£2 0tf&X*hZ>W&, SOI MOSFET* 
f*fc««2 l tt/^^^KfcaH-S^ Kfcjft*-*- 
So |g2co|§£, mHK£AJfl. liE^y 
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[0 0 4 5] 06(4, fflSg$&2 6/55^1; 3V2 3 (D± 

«fl-(4, 121 5 (i^ Ufcfltjg(£gMrot8ig£*-f 0 121 6 <D 
«5g(4SOI MOSFET**tJj:D ! ^i'i'-f^ 

^©iass^fciiiw-t-a. ^wg?*, -*w4mosf 

[0 0 4 6] aJMM4^i£3 2I4SO I MOSFETW 
M2>?-hbLXm<. Z<0®£> #«ttM«e3 2(4S 
OI MOSFETft^^CTtiafiL, ^- b 
J&tMmgtttttftWc 3 2<£>_Lcr)Sl3 5 £«»&*lMb||j 
mm 3 5©|BUc?Kj«UJ5c»mtf*fcJ5cv\ i(D^2cDy 
- H4&&£*l,fcSO I MOS FET<D#tt=Srafi£1- 
5o ^«tt^*S3 2i4, To^/w^rtrojpv^A^lMfc: 

%MO S F E Tffl©y- h t UT tiS < - t ^T'# 5. 

y-h»«{*tt:*«l»3 2©T©«»ia** 

[0 04 7] I2I 7 (4, 3 0 <D ±(DMtbih^-BBn 3 
l^(c«*iA*ixfc#^3 2 SrtBZSBHEflE 3 3(c+S1lS 
i^-rSfctoW«)t^^-r, ffiE«»«:3 3l±.r.©H©iB 

6rt/55T'#5 0 Mta»J:5(-, 3 4 (4fflSg&g! 

b (C, 3 6 (IffiStftlHIff 3 3 ?rS« 3 5©±I 

fl^^lit-r^. l2|7(0!f*ScO^I4S I BOND/ot 
^Srffl^TlSf^i-'Sr t*S-e#5o SIBOND/ot 

(c(4, mitm^<D±\m^titcm 1 ©^y^yis 

40 /<W^©a5«»«r±|BO*jfet'llfM-4. 2(4 

[004 8] I2I8(4, ffiS«^#ft3 3^±§BS«3 5 
ro±ffi(cffit>', ®7ro«itroJ:5fcS4g3 swiffi^ib 

ftmzhx^te^zk&ftft®7omm\cmviLtcmm 

*7f;i- 0 ^©^, -ifflWll"lttta«3 2K/<>f7 
^^^(^5w t<DX%Z>ffetlXhZ>» 9(CUT, 

so roy-h£{£ffl-r3&&£*tfcSO I MOSFETl$ 
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[0 04 9] H] 9 14, #|?t^l£ 3 4 dSJig&v' y = >"8t£ 
f§3 5WJ@ElfP*-effit>* T ^-f s HSg^3 3i K-7» 

L y 3 >l 3 5 mm® b 3 2 t <o Pfl nmw&fA 

©i§£\ -igffl#j(4, ^*tt^«3 2£#&3 5JC^ 
-fSr^Tfe*), MOSFET©^- h 

(-^$ttfcK)^K<BMO S FET (DTMOSr^ 

[0 0 5 0] 11 1 0 14, ffiSg^ft: 3 3 #^$3 2i-> 
y = >S« 3 0 OflglftlWS 4 0 4 TiitfTg^-r 5 r b 

$3 3« K-^yhi4!^/^«3 0£|?5]i;4§£-, iiffl 

mmmn^yy- ■ y— vmmm3 2*? 4*- mm\c 

[0 0 5 1] 01 1 {4, #St3 4/JS±g|5v-y ^i/g&CQ 

&gB*-e®tf-c^i\ ^f*a«3 5 1^<*3 3 tmwi 
r^^g-, -mmmu, mm.&m®3 2*/</u? • 

5o < ga«4 0WK-^>-h^y^^^3 0i:|slD» 
®ffl^(4^3'^ ■ y- h*|L*JSl3 2&£Xfi/V =• V 

as^^ijr ^ 3 o t te#ro»-g\ jgffl^d^ 3/ y y- h 

^*J^fcJ;t>'K3 5£^A<y ■ K«JfKS8RT? 
#^Hg*X*foSo i*U4»!l$BaffiSO IMOSFET 

[0 05 2] *%WK 4 9 «f£<Wj:5*ii£riiJffi-e;* 
5rfc«ttJ:5. *fcg#3 2fcgWg-r5#8i3 

4 3 3 <DKm\c<D&mxfz>n* v>m&%mmxz 

[0053] ttfetlt, *%W<Dffil&\cmLXy,T 
[00 5 4] (1) ;</U?mW}T'U x&£XfSO Ir 

5 O I ^mfc'r'U *o 

(2) WI2Sl«t4^ * y K#, ^y^TV, II, T/P 

±15 (1) (£fB«<DS 

(3) im.&ll-mVsV = ^T'fcS, ±IS (1) (CIE 

f©SOI ^ftx'-w 
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( 4 ) mmntex ? y mmtm^m^^ *<d±& 

^iSttSwlll:»/5, ±te (l) (cE*cds 
o I ^m^T'yU 

( 5 ) mmm&x * y vAmm^mwfyu * o±as 
¥mftmmttn<n±m-bnnmcftMztix^z>, ± 
ia ( i ) idie«(o s o i ^m&T'U 

( 6 > mt&mm&x * y b^mm^m^^u * <o±& 
*mtem&ttnfrbw,%mzftMts*i,x^z>, ±ia 

(I) ictmv s o 1 su * 0 

10 ( 7 > mtmntex ? y h'imn^mto?'^ * <v_k& 
*m#mmw®fr % u^m\c<D^m%^K^m $ tix ^ 

5, ±fB (1) (C|E«groSO l^^y<4^ 0 

(8) tg»7 :: V<-r^^«^-?:©'t , ^ ; ft--t-2)V'y 

y t , BdtESfejA^-^tv- y 3 yjffe^ 

-tie (1) i-tattoso 1 ^frx/M^ 0 

(9) mrnxfy h'%mm±&^v ^^mn^Mt^n 

%mz9rmirZ>mm&*ZhK"e;t£. JiiE (8) iztm 

(10) Mte^^ y vMmm±^>v =>>-m<n±.ffiicm 

Vi>, ±IB (8) lcEi©SOIfi|ftrA>f^ 

(II) v^y^vs^t, frfe->y =>>mm<n±.Kh 
>mm»mb, MfB«&&^-^t->y ^^mmwmm 
s^, HffE««)^^--^k^y ^v^^s^fcsaa^ 

gP^^^^^Slfe^ir^tf, ±ta (1) 
icfStfcco S O I ^^^xVM 

(12) mfta^^ y K^mria±a5->y ^yi©ip>t, 

amWtc^Bfl-t-Si^^^^^f^tf, ±IE (11) fc 

fetfetf) s o 1 ^^^^ 
40 (13) ttrtB^ y \?i>mm±$i v- y = vgc±gD»d® 

#5, ±fE (1 1) {c|E«WSO I^^x^-f^. 

(14) mwjmmzzvwcG^zisy ^ym&b, m 

v^^tficgas^ixfctfjfE^m^is^HfrsE^y ^ 
Mia** y K^MteiSPv-y => v«^? 3 />/ t c< t t>s&# 

so Wic«^tc|fe^1-?,ite^<!r^tf, ±ta (1) Kti 
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ISO I 2£gn*5*'<-f 

(15) (sib^^ s/ Kjjsiia«±»->y 3^JB©±ffifcj§ 

0-5, ±12 (14) fcffifccBSO I V*. 

(16) miE^ * y k*wb±»'> y => WBgidx 

^^*«*<>*BS:SE»-r5, ±12 (14) KE«©S 

o i ^ftx^-f 

(17) SO I ¥&#y t '<'(xq><DsVl'?m®Jr ! sUX 
t SO I x/^ * t ©M©m«WfflSSBR*«ff b^fig 

a) SO I^/P^StRrtlcteid^M^&ISlJtS^-r s/ 

b) mfieso I /<n^£*©±fc±to¥*ttS**m* 

c ) WIE±g|J^^S«W±^l6Bl^W * SrK»t 5 

f) ffimhu^\H\c&m?jy<DMmm&mnfts.m 
(is) i&mMmn&mimE.&mtm** 

frt>te5mfrt>m$l£inz>, ±12 (17) (cis«ro* 

(19) Mf9M(W#=Mb'/!) ±12 

d7) \z.tm.<m>m<, 

(20) *«ffis:sstt*±si5i|y»*Ji*»e>'>«i< <t hu 

£tf, ±12 (17) (CfBffiro^fe 
(2 1) ±as^5JW*:»*>fe*S«B5:SBtt«r'>*< 1 1» 



16 

*r txr c b<F>mz%m-tZ>, ±12 (2 0) 
(2 2) ±12 (2 0) icW,WKOjjmz£oXnbtlZ>S 

0 I sNW^f^-f 

(2 3) ±12 (17) HB*©*ftfcJ:oX»b*bSS 

[02] **MfcJ:5*piw||*5gl!Btc*srt.6«»ao 

[m3] ftmh\s^zm\<^*&w<amim®<omtj: 

[El 4] »«M^^Srffl^a*«i«wSaft?l5»«)j|/«c 

[0 5] *38Mfc«tS«St<0«SAHT*)5 i . ■ 

[0 7] **«©teoiasjg|B©«»SH-e«> , S. 
[0 8] **M©ttosafc»IB©»^AH-C*)4. 
[0 9] #»W©te©H»lStt©»#«MB-Cfc5. 
[01 0] **M»te«)ia(l0g«ro«S»4*ftH-C*>5. 

[0ii] &&m<ofo<nmtimw><onft^ftmx*>z>. 
i 

3 
4 
5 
6 
7 

9 V*.JU 

1 1 h 
1 2 ffi2S^ 

14 huyf 
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